To examine binge eating, depression, weight self-efficacy, and weight control success among obese individuals seeking treatment in a managed care organization. DESIGN: Gender-stratified analyses of associations between binge eating, depression, weight self-efficacy, and weight change, using data from a randomized clinical trial that compared low-cost telephone-based, mail-based, and usual care interventions for weight loss. SUBJECTS: A total of 1632 overweight individuals (460 men, 1172 women; mean age: 50.7 y; mean body mass index: 34.2 kg/ m 2 ) were recruited from a large Midwestern US managed care organization. MEASUREMENTS: Height and weight were measured by study personnel at baseline, and self-reported weight was assessed at 6 and 12 months; self-reported depression status, binge eating, and self-efficacy for weight control were assessed at baseline. RESULTS: Lifetime prevalence rates for depression and probable binge eating disorder were high. Weight self-efficacy was inversely related to weight in both men and women. For women, depression was associated with lower weight self-efficacy and higher body weight. Women reporting depression or lower weight self-efficacy at baseline had less weight loss success at 6 and 12 months. Depression, binge eating disorder, and weight self-efficacy were not significantly associated with weight loss success in men. CONCLUSION: Negative emotional states are highly prevalent and predict poor treatment outcomes, particularly for obese women. As obese women with clinical depression typically are excluded from intervention studies, further research on how to address the intersection of obesity intervention and mood management may be warranted.
Introduction
Obesity is a major problem in the US because it is highly prevalent and causally linked to a number of adverse health consequences. 1, 2 Dramatic increases in the prevalence of obesity over the past 20 y have resulted in a discouraging health dilemma. Over half of US adults are overweight and more than one in four are clinically obese. 3, 4 Moreover, although most of these individuals have tried to lose weight, there are no effective treatments for obesity and thus, most have failed to maintain any weight loss they may have achieved. 5 It is understandable, therefore, that increasing concerns are being raised about possible psychological morbidity associated with obesity and unsuccessful weight control, such as binge eating and clinical depression. Scientific data on this issue are limited, however, especially with respect to the ability of psychological variables to predict weight loss. The current paper presents the results of analyses examining the relationships among binge eating, depression, self-efficacy, and weight control in a large sample of obese managed care organization members. Binge eating was first characterized as a pattern of overeating episodes followed by feelings of loss of control, culpability, and attempts to restrict eating to lose weight. 6 Estimates of the prevalence of these behaviors are as high as 23-55% in individuals seeking clinical treatment for obesity and 2-3% in community samples. [7] [8] [9] [10] [11] [12] To guide further research in this domain, a set of criteria for binge eating disorder (BED) were proposed in the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV). 13 Binge eating has been linked with greater degree of overweight in community samples and in clinical samples. 14, 15 It has also been associated with poorer weight loss treatment outcomes, 16, 17 although small sample sizes and restricted samples have limited the generalizability of these findings. Data are particularly lacking on binge eating and weight loss outcomes in men, who are severely under-represented in most studies. 9, 10 Lifetime risk estimates for major depression vary by gender, from 10 to 25% in population samples of women and from 5 to 12% in men. 13 Among obese individuals, symptom prevalence rates for depression approach 16%, with greater relative risk for women than for men. 18, 19 Depressive symptoms have been positively associated with obesity and binge eating behaviors in treatment-seeking obese samples. 20, 21 Little is known regarding the exact nature of the relationship between depression and weight loss success however, perhaps because clinical depression is a common exclusion criterion in weight loss intervention trials.
22,23
The concept of self-efficacy, or an individual's belief in his or her ability to perform and succeed in challenging situations, has been examined in the context of obesity and weight control in a limited number of prior studies. 24, 25 Results of this work have demonstrated that weight-related self-efficacy usually improves following completion of a behavioral weight loss program. [25] [26] [27] Greater baseline selfefficacy also tends to predict greater weight loss success in such programs, although not always. [27] [28] [29] [30] [31] [32] In addition, previous research has suggested that weight-related selfefficacy is lower in women than in men. 29 Most of these studies have been limited, however, by relatively small samples or restricted samples. 26, 28, 31 Further examination of these issues in a broader population thus is warranted. Relationships among binge eating and weight self-efficacy or binge eating and depression have been explicated in few studies. Researchers have found lower self-efficacy ratings among treatment-seeking overweight binge eaters as compared with nonbinge eaters, and binge eating severity has shown an inverse correlation with self-efficacy following treatment for BED. 33, 34 Positive correlations between binge eating and depression have been found in obese community samples, as well as among those at risk for obesity. 35, 36 Investigation of all three variables at once is rare, however. We are aware of only one study to examine all three of these variables in a clinically obese sample; these researchers found greater mean depression and lower mean weight control selfefficacy for binge eaters compared to nonbinge eaters. 26 The current study examined binge eating, depression, and weight control self-efficacy in obese volunteers for a weight loss trial, as well as the ability of these variables to predict weight loss over time. Distinguishing features of the study are the unusually large sample, broad inclusion criteria, and adequate numbers of both men and women to examine the gender differences in observed relationships. These characteristics make this study unique in its examination of the prognostic significance of these variables, especially depression, in relation to weight loss success in the clinically obese.
Method
Study description and eligibility procedures Data used in this paper were collected at baseline, 6, and 12 months of the Weigh-to-Be project. Weigh-to-Be is a study being conducted in collaboration with a large Minnesota managed care organization (MCO) to evaluate telephoneand mail-based weight loss interventions. 37 Once recruited, participants were randomized to one of three conditions (a mail-based weight intervention, a telephone-based weight intervention, or a usual care group) by study coordinators, using identification numbers taken in order from the appointment book. Randomization was carried out in blocks of 15. After randomization, letters were sent to participants to inform them of group status. Weight loss protocols were derived from prior weight loss studies by members of the Weigh-to-Be research team and designed as potentially cost-effective delivery modes for weight loss within an MCO population. Treatment consisted of 10 selfpaced modules that promoted behavioral goal setting and Binge eating, weight self-efficacy, and depression JA Linde et al self-monitoring, decreases in caloric intake, and increases in physical activity. Interventions were designed for delivery by mail (written materials and regular mailings from trained staff to monitor treatment progress) or by telephone (same written materials as mail-based intervention, with the substitution of regular telephone contacts with trained staff to monitor treatment progress). Participants assigned to the usual care group were not offered weight intervention beyond that available through the MCO health plan. At the time of the study, the MCO health plan was offering telephone-based weight counseling, clinic-based advice on selecting a weight control program in the community, and clinic-based group programs provided by health plan staff, all for a $25 fee.
Measures
Demographic characteristics. Age, gender, educational attainment, ethnicity, and marital status were measured by self-report questionnaire administered at baseline.
Height, weight, BMI, and weight change. During the baseline clinic visit, trained research staff measured height and weight. At this time, self-reported weights were also collected. Baseline BMI(kg/m 2 ) was computed from measured height and weight.
The project design calls for direct measurement of weight at baseline and 24 months and collection of self-reported weight at all assessment points (baseline, 6, 12 ,18, and 24 months). The 6-and 12-month weight change were defined by subtracting measured weight (in kg) at baseline from selfreported values at follow-up (converted to kg). Since selfreported and measured weights correlate as highly as 0.98-0.995 in weight treatment-seeking samples (with r ¼ 0.96 for men and r ¼ 0.98 for women in the current sample), and since self-reported weight is the strongest predictor of measured weight, we are confident that our weight change variables are a reasonably accurate assessment of relative weight change. [39] [40] [41] [42] [43] [44] [45] [46] Indeed, some research has suggested that self-reports of weight, with coefficients as high as 0.97 in predicting actual weight, may be considered more reliable and valid than self-reports of less objective characteristics such as attitudes or health status. 45 Researchers agree that self-reported weights are extremely accurate indicators of actual weight that are particularly useful in cases when data are reported by telephone or by mail, as was the case at 6 and 12 months in the current study. 43, 44, 46 In a further effort to refine our data treatment relative to weight reporting, we performed all analyses on the full sample of 1801 participants and on a sample of 1632 participants (9.1% sample reduction) whose baseline selfreported vs measured weight discrepancies were less than 15 lb (6.82 kg). Results were highly similar. Next, based on the average discrepancy between self-reported and measured baseline weights, we applied a correction of þ 1.5 kg for men and þ 1.7 kg for women to weight data from the full sample of 1801, to adjust for under-reporting of self-reported weights at 6 and 12 months. This approach adjusted the weights and the magnitude of weight change, but did not affect the magnitude or significance of any of the findings for binge eating, depression status, or weight self-efficacy. In the interest of using the most weight-accurate sample, and given that we see no evidence in the literature to suggest that our self-report psychosocial measures are any less biased than self-reported weights, data from the reduced sample of 1632 are presented below.
Binge eating status. BED status was assessed using three items from the Questionnaire on Eating and Weight Patterns, which has been used in community and weight treatment-seeking populations to validate the BED diagnostic criteria for DSM-IV and to determine the presence of BED. 9, 10, 13 Participants were asked to rate the presence and frequency of overeating and feelings of loss of control over their eating during the past 6 months. Participants were classified as having no bingeing (no periods of overeating or feelings of loss of control), some bingeing (binge episodes and feelings of loss of control, less than 2 days per week), or probable BED (binge episodes and feelings of loss of control at least 2 days per week for the past 6 months). During instrument development and validation procedures, this measure demonstrated a kappa of 0.60 for clinician vs selfreported symptom status, which is comparable with agreement rates for other psychiatric diagnoses. 10 Depression status. Depression status was assessed by two health history items asking participants whether a doctor or medical professional had ever told them that they had depression (history of depression) and whether they were currently taking prescribed medication for depression (depression medication status). Response options were 'Yes,' 'No,' or 'Don't Know'; responses were dichotomized by collapsing 'No' and 'Don't Know' into one 'No' category. The correlation between the depression status items was high in this sample, f ¼ 0.59 for men and 0.64 for women.
Weight control self-efficacy. Weight control self-efficacy was assessed using the 20-item Weight Efficacy Life-style Questionnaire (WEL), a measure judged reliable and valid in obese populations. 25 The WEL provides a total weight self-efficacy score based on the sum of the item scores (total range ¼ 0-180). Higher scores indicate greater self-efficacy. The WEL demonstrated good internal consistency reliability in this sample (Cronbach's coefficient a ¼ 0.95 for men, 0.93 for women).
Data analysis. Statistical analyses were conducted using Version 8.2 of the Statistical Analysis System (SAS). 47 All analyses were stratified by gender. The means and frequencies were calculated for demographic, weight, and psychosocial variables (binge eating status, depression medication status, depression history, weight control self-efficacy). The
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SAS General Linear
Models procedure was used to analyze the ability of the psychosocial variables to predict weight change from baseline to 6 months and from baseline to 12 months, with baseline weight and treatment group entered as covariates. Education level and ethnicity were considered as covariates; as initial analyses showed both terms to be nonsignificant in all models (Ps ¼ 0.258-0.951), these terms were excluded from the analyses presented here. Psychosocial variables were entered into separate models and leastsquares means were calculated for group weight change comparisons. Participants with missing baseline data were excluded from demographic and correlational analyses, and participants with missing follow-up data (weight outcomes and psychosocial variables) were excluded from general linear models analyses. Tables report effect sizes using the effect size correlation (r Yl ), with the exception of w 2 analyses, for which the contingency coefficient is reported. 48 Effect sizes for gender differences in demographic characteristics were mostly small to medium (r Yl in the 0.10-0.30 range), although a large effect was observed for gender differences in baseline weight (r Yl approaching 0.50). 48 Correlations between baseline weight, psychiatric status, and weight self-efficacy variables. To examine further potential differences in the effects of psychosocial factors on weight change after the end of active treatment participation, General Linear Models equations were used to examine associations between binge eating, depression status (medication or history), weight selfefficacy, and weight change at 24-month follow-up. Results for all variables were nonsignificant (Ps ranging from 0.106-0.510 for men, 0.108-0.483 for women; data not shown). Results suggest that these psychosocial factors have more influence on the weight loss process during active treatment than follow-up, during which time participants demonstrated a pattern of weight regain: unadjusted mean weight losses at 24 months were À1.40 kg for men and À1.33 kg for women, as compared to À3.13 and À2.03 kg average losses at 6 months and À3.31 and À2.40 kg average losses at 12 months for men and women, respectively.
Results

Participant characteristics
Based on the statistically significant findings from the bivariate General Linear Models equations at 6 months for women, the WEL total score, depression medication status, and history of depression were entered into a multivariate model to predict weight change from baseline to 6 months. Baseline weight and treatment group were entered as covariates. Initially, a model containing all interaction terms for the psychosocial predictors was tested; as no interaction terms were significant (all Ps4.700), a follow-up model with main effects only was tested. Results of the follow-up model are presented in Table 5 . The overall model was statistically significant, although small to moderate in effect (r Yl between 0.10 and 0.30). 48 Both depression medication status (not on medication) and self-efficacy for weight control were significantly associated with greater 6-month weight change.
Discussion
This study examined binge eating, depression, and weight control self-efficacy as predictors of weight change in Binge eating, weight self-efficacy, and depression JA Linde et al participants recruited from a large MCO for weight loss intervention. Participants included a large number of men as well as women. Percentages of obese men and women with some bingeing or probable BED (21 and 27%, respectively) were consistent with the range of 23-55% seen in prior studies of obese samples seeking treatment. 7, 8 The prevalence of depression (16% of men and 30% of women reporting history of depression, 8% of men and 16% of women on medication) was also similar to the 15.5% symptom prevalence rate among the obese coupled with an elevated risk for women (odds ratio ¼ 1.56, 95% CR ¼ 1.15-2.11) found in a previous study of depression risk in obese populations. 19 The mean values for weight control self-efficacy were consistent with the range of means reported for multiple weight control samples in the WEL validation study as well. 25 With regard to gender differences, current results were comparable with previous results. Women reported greater binge eating, greater depression, and lower weight control self-efficacy than men. 9, 13, 18, 29 The consistency of these results with previous findings suggests that this sample is comparable to other obese, treatmentseeking populations of men and women.
The single most unique finding in this study was that depression predicted poorer weight loss in women. Women who reported taking medication at the time of the study (which may be considered as a proxy measure for current depression status) lost less than half as much weight as women not taking medication for depression, both from baseline to 6 months and from baseline to 12 months. Although the statistical effects were small, they were significant. Clinician wisdom and epidemiologic studies indicate that psychological comorbidities are very common in these women and it has been suggested that depression makes treatment more difficult. As weight loss trials typically have excluded depressed women, however, the extent of this effect has not been previously well documented. Our findings underscore the potentially important effects of concurrent depression on weight loss success in women and suggest that attention to depressive symptomatology may be needed for many obese women. Whether the observed results were due to negative effects of depression on weight loss success or to medication side effects is unclear, and our measure of depression was not as comprehensive as might have been obtained by a more extensive evaluation (eg by depression screening instruments such as the Center for Epidemiological Studies-Depression questionnaire 49 or by interview). Nevertheless, the issue clearly seems to merit further study.
Another unique aspect of this study is its ability to examine psychosocial correlates of obesity in a large sample of men as well as women. Interestingly, psychosocial measures used in this study (binge eating status, depression medication status, weight control self-efficacy) did not significantly predict weight loss success in men. These measures showed much greater predictive ability for women. Binge eating, weight self-efficacy, and depression JA Linde et al Depression (based on history as well as medication status) in women was associated with decreased self-efficacy in all weight control domains, with greater likelihood of BED status, and with greater baseline weight. In addition, from baseline to 6 months in the weight loss program, the WEL total self-efficacy score significantly predicted weight change for women. Although the directions of observation in men were similar to those seen in women, these findings add credibility to the speculations of some researchers that the links between obesity and psychosocial factors from female samples may not adequately model these links in men. 20 Fewer men than women seek treatment for obesity and it is reasonable to believe that their reasons for doing so, and their psychosocial reactions to the experience, may be different. Physical health status variables may provide one direction for investigation. Recent studies have suggested that men, particularly those of middle age (as sampled in the present study), cite the beneficial health effects of weight loss as a primary motivating factor when entering weight loss programs or when considering factors that might lead them to seek treatment. 50, 51 Some apparent gender differences in the correlation and regression results in the study may have been driven by sample size, as the sample was comprised of approximately 2.5 times as many women as men. For example, the regression coefficient value for Total WEL score as a predictor of weight change from baseline to 6 months (B ¼ À0.02) was identical for men and women, although only statistically significant for women. In addition, the correlation between BED and depression medication status was statistically significant for women only, although the correlations for men and women were not significantly different when compared by Fisher's r to z transformation. Furthermore, effect sizes were small regardless of gender, with r Yl values clustering around 0.10 for all variables in regression analyses. 48 Future studies may benefit from attempts to equate sample sizes by gender in order to improve the literature base in this area as it pertains to men, as well as for statistical purposes. Some limitations in the present study have been described above. Another limitation of the present study is its restricted sampling range. Although the present sample was consistent with previous samples of obese individuals in terms of binge eating status, depression status, and weight self-efficacy, 7, 8, 18, 19, 25 current participants were mostly White, well educated and married members of a managed care organization in the Midwestern US. However, the prevalence of obesity in the US is greater among individuals of Black or Hispanic ethnicity and among individuals of lower socioeconomic status. 52 Consequently, future efforts should address this issue of great concern by sampling the broadest possible segment of the US population. This study also demonstrates that negative emotional states are highly prevalent among obese treatment seekers and predict poor treatment outcomes, particularly for obese women. As clinical depression is a common exclusion criterion in weight loss intervention trials, these findings raise the question of whether currently available obesity treatment protocols adequately address the needs of the subset of obese individuals who manifest symptoms of depression or who are currently taking medication for depression; further research in this arena may be warranted.
